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GRXEOH FDXVH RI XUEDQ DLU WHPSHUDWXUH LQFUHDVH LQ
UHFHQW GHFDGHV ,Q FLWLHV ZKHUH WKH DLU WHPSHUDWXUHV
DUHDOUHDG\QDWXUDOO\ZDUPVXFKDVWKRVHVLWXDWHGLQ
WKHZDUPKXPLGFOLPDWHUHJLRQVWKHDLUWHPSHUDWXUH
LQFUHDVH UHVXOWV LQ PRUH WKHUPDO GLVFRPIRUW DQG
HQHUJ\ FRQVXPSWLRQ IURP EXLOGLQJ DLU FRQGLWLRQLQJ
:KLOHWKHJOREDOZDUPLQJSKHQRPHQRQQHHGVJOREDO
VFDOH HIIRUWV WR UHPHG\ LW KHDW LVODQGV FDQ EHPLWL
JDWHGRQDORFDOVFDOH
-XVW OLNH RWKHU FLWLHV LQ ,QGRQHVLD <RJ\DNDUWD
KDV GHYHORSHG LQWR D EXV\ FURZGHG DQG GHQVH FLW\
ZLWKSHRSOHSHUVTXDUHNLORPHWHUEDVHGRQWKH






WHUUDFHV DLU WHPSHUDWXUHV FDQ UHDFK DURXQG R& LQ
PLGGD\V ,I WKLV FRQGLWLRQ LV QRW LPSURYHG SHRSOH
ZLOOVRRQQHHGWRUHO\IXOO\RQDLUFRQGLWLRQHUVWRVWD\





*DUWODQG  ,Q KHU ERRN VKH GHOYHV LQWR WKH
PDWWHULQGHWDLOIURPWKHFDXVHVRIKHDWLVODQGVWRWKH
VXJJHVWLRQV WR PLWLJDWH WKHP +RZHYHU VKHPRVWO\
GLVFXVVHVKHDWLVODQGVLQQRQWURSLFDOFRQWH[WV:KLOH




SDSHU UHSRUWVPHDVXUHPHQWVRI WKH VXUIDFH WHPSHUD
WXUHVRI<RJ\DNDUWD¶VEXVLQHVVFRUULGRUV OLQNV WKHP
WR WKHDLU WHPSHUDWXUHDQGRIIHUV VKDGLQJPHWKRG WR
UHGXFHWKHVXUIDFHWHPSHUDWXUHVZLWKORFDOO\DGDSWHG
SODQWV3ODQWVKDGHVDUHPRUHSUHIHUDEOHWKDQWKRVHRI
FRPPRQPDWHULDOV VXFK DV FRQFUHWH DQGPHWDOV DV
SODQWV KDYH DQ HYDSRWUDQVSLUDWLRQ SURFHVV ZKLFK
KHOSVSUHYHQWWKHLUWHPSHUDWXUHIURPULVLQJWRRKLJK






(YHQ WKRXJK D KHDW LVODQG SKHQRPHQRQ FRYHUV WKH
ZKROH XUEDQ DUHD WKH EXV\ EXVLQHVV FRUULGRUV KDYH
EHHQDVVXPHGWRKDYHPRUHLQWHQVHKHDWDVWKHUHDUH
FRPEXVWLRQHQJLQHYHKLFOHVWKDWHPLWVLJQLILFDQWKHDW








KDYHKLJKHU VXUIDFHVDQGDLU WHPSHUDWXUHV WKDQ WKHLU
VXUURXQGLQJFRXQWU\VLGH,WLVFDXVHGE\UHGXFHGHYD
SRUDWLRQ LQFUHDVHGKHDWVWRUDJH LQFUHDVHGQHW UDGLD
WLRQUHGXFHG FRQYHFWLRQDQGLQFUHDVHGDQWKURSRJHQLF
KHDW,WH[KLELWVKRWWHUDLUWHPSHUDWXUHVKRWWHUVXUIDFH
WHPSHUDWXUHV ODUJHU HIIHFWV GXULQJ FOHDUFDOP ZHD
WKHU DQG LQFUHDVHV WKHUPDO LQYHUVLRQV *DUWODQG
,WUHODWHVWRWKHXUEDQVXUIDFHFRQYHUVLRQDQG
LQWHQVH LQKDELWDQWV¶ DFWLYLWLHV8QGHU VRODU UDGLDWLRQ
JUHHQHULHV DQGZHW VXUIDFHV FDQPDLQWDLQ WKHLU WHP










R& WR R& GLIIHUHQFHV EHWZHHQ WKH DLU WHP
SHUDWXUHV RI 6LQJDSRUH FHQWUDO DQG LWV SHULSKHU\
(PPDQXHO(OVD\HGIRXQGWKDWWKHDLU
WHPSHUDWXUH RI .XDOD /XPSXU ZDV R& WR R&
KLJKHU WKDQ LWV VXUURXQGLQJ DUHDV 2WKHU 0DOD\VLDQ
UHVHDUFKHUV $KPHG HW DO  UHSRUWHG D KHDW
LVODQGLQWHQVLW\RIR&DW3XWUDMDGXULQJQLJKWWLPHEXW
D QHJOLJLEOH RQH GXULQJ GD\WLPH1XUXO HW DO 
VWXGLHGKHDWLVODQGSKHQRPHQRQLQ<RJ\DNDUWD:LWK





XS DUHDV KDG GHFUHDVHG DFFRUGLQJ WR WKH KLJKHU
SURSRUWLRQRIJUHHQHULHV$WHPSHUDWXUHPDSSLQJE\
-XQLZDWL HW DO  RI D VPDOOHU DUHD LH 3HWUD
&KULVWLDQ 8QLYHUVLW\ LQ 6XUDED\D XVLQJ ILHOG PHD




VKRXOG EH FRQWUROOHG DQG UHGXFHG+HDW LVODQGPLWL
JDWLRQ PHWKRGV DUH DYDLODEOH VR WKDW SHRSOH FDQ
DFWXDOO\JHWLQYROYHGLQWKHPLWLJDWLRQSURFHVVLQWKHLU
GDLO\ OLIH /DWHVW WHFKQRORJLHV SURYLGH QHZHU HTXLS
PHQWDLUFRQGLWLRQHUVWHOHYLVLRQVPRQLWRUVOLJKWLQJ
HWF ZLWK ORZHU KHDW HPLVVLRQV (OHFWULF PRWRU
YHKLFOHV IRU H[DPSOH ZLOO HPLW OHVV KHDW WKDQ
FRPEXVWLRQ HQJLQH RQHV WKRXJK VWLJPDV DERXW WKHLU
KLJKHU SULFH DQG ORZHU SHUIRUPDQFH KDYH EHHQ
SUHYHQWLQJSHRSOH IURPFRQYHUWLQJ WRHOHFWULFPRWRU
YHKLFOHV )RU XUEDQ SODQQHUV DUFKLWHFWV DQG FLW\
DXWKRULWLHVRQHRIWKHLQYROYHPHQWVLVWRILQGZD\VWR
FRQWURO WKH KHDW HPLVVLRQ IURP WKH ZDUP XUEDQ
VXUIDFHVZKLFK DUH DEXQGDQWO\ DYDLODEOH LQ UHIHUHQ
FHV8QIRUWXQDWHO\VRPHWLPHVPRVWRIWKHVXJJHVWHG
PHWKRGVDUHQRWUHDGLO\DSSOLFDEOHLQWKHZDUPKXPLG
FOLPDWH FRQWH[W$SSO\LQJD VRODU UHIOHFWLQJSDLQW WR
GDUN FRORUHG URRIV IRU H[DPSOH FDQQRW HDVLO\ EH
DSSOLHGVLQFHWKDWSDLQWLVQRWDOZD\VDYDLODEOHLQORFDO
KDUGZDUH VKRSV 3DLQWLQJ WKH URRIV ZKLWH LV QRW
SRSXODU HLWKHU VLQFH LQ ZDUP KXPLG FOLPDWHV WKH
GRPLQDQW JODU\ EULJKW RYHUFDVW VN\ZLOOPDNH WKRVH
ZKLWH URRIVYHU\H\H LUULWDWLQJ5HSODFLQJ WKHGDUNHU
FRORUHG DVSKDOWV ZLWK WKH OLJKWHU FRORUHG FRQFUHWH
EORFNV WR UHGXFH VRODU KHDW DEVRUSWLRQ LV DOVR
XQSRSXODUIRUFLW\VWUHHWVZLWKKHDY\WUDIILFVDQGUDLQV
7KH WZR EDVLF PHWKRGV RI PLQLPL]LQJ D
VXUIDFH¶VWHPSHUDWXUHLQFUHDVHDUHWRSUHYHQWGLUHFW






RQO\JRRG WRSURWHFW IRU H[DPSOH D URRPIURP WKH
VWURQJ VXQ UDGLDWLRQ EXW LW ZLOO QRW UHGXFH WKH
HQYLURQPHQW¶V WHPSHUDWXUH XQOHVV WKH VXQ VKDGH LV
PDGHRISODQWVRUPDWHULDOVZLWKKLJKVRODUUHIOHFWDQFH
DQG KLJK KHDW HPLWWDQFH 3DLQWLQJ D URRI ZKLWH
LQFUHDVHV LWVVRODUUHIOHFWDQFHEXW LW LQWURGXFHVJODUH
8VLQJSODQWVWRVKDGHDVXUIDFHLVEHWWHUEXWWKHSODQWV
VKRXOG EH FKRVHQ FDUHIXOO\ 7KH 9HUWLFDO *UHHQHU\
6\VWHP9*6IRUH[DPSOHKDVPDQ\EHQHILWVVXFK
DVUHGXFLQJWKHUPDOKHDWDQGLPSURYLQJDLUTXDOLW\,W
LV QRW \HW SRSXODU LQ WURSLFDO FOLPDWH DV LW DOVR KDV
VRPH GLVDGYDQWDJHV VXFK DV LQYLWLQJ XQZDQWHG
DQLPDOV DQGKLJKFRVWRIPDLQWHQDQFH0RVWSHRSOH




LVODQG SKHQRPHQRQ9HQWLODWLRQ DQG VKDGHV SOD\ DQ
LPSRUWDQW UROH LQ XUEDQRXWGRRU WKHUPDOFRPIRUW LQ
SDUWLFXODUWRLQGXFHSK\VLRORJLFDOFRROLQJ$WKHUPDO
ELRFOLPDWLF DQDO\VLV LQ WURSLFDO FOLPDWH E\ $EUHX
+DUELFK HW DO  LQ &DPSLQDV %UD]LO XVLQJ DLU




LQDQ LQWHUHVWLQJ ILQGLQJ:KLOHKLV VWXG\FRQILUPHG
WKH KHDW LVODQG SKHQRPHQRQ WKDW FRPSDFW KLJK ULVH















)RXU EXVLQHVV FRUULGRUV ZHUH VXUYH\HG LH 
0DOLRERUR6W.DOLXUDQJ6W*HMD\DQ6WDQG
6HWXUDQ6W$OORIWKHPHORQJDWHQHDUO\WRQRUWK
VRXWKD[LV 6HH )LJXUH7KRVH IRXU VWUHHWV DUHDW
EXV\ EXVLQHVV GLVWULFWV WKDW DUH DFWLYH DOPRVW IRU 




3DODFH  $' DQG KDV D VSHFLDO PHDQLQJ IRU
ORFDOSHRSOHDVZHOODVDWWUDFWVGRPHVWLFDQGIRUHLJQ
WRXULVWV 7KLV VWUHHW KDV EHHQ UHQRYDWHGPDQ\ WLPHV
DQG VXFK UHQRYDWLRQV LQFOXGHG WKH FKDQJLQJ RI LWV
IDoDGHVIRUPDVZHOODVWKHLUVXUIDFHV¶PDWHULDOV7KH
























7KH RULHQWDWLRQV RI WKH IRXU EXVLQHVV FRUULGRUV
WKDWQHDUO\DOLJQZLWKWKHQRUWKVRXWKD[LVJLYHVRPH





LQ WKH HDVWIDFLQJ IDoDGHV UHFHLYLQJ GLUHFW PRUQLQJ
VXQUD\V DQG WKH ZHVWIDFLQJ IDoDGHV UHFHLYLQJ WKH
GLUHFW DIWHUQRRQ VXQUD\V 7KH SURSRUWLRQ RI WKH
IDoDGH¶V KHLJKW WR WKH VWUHHW¶VZLGWK +:ZLOO







WLDOV WR PLWLJDWH ORFDO KHDW LVODQG SUREOHP 
PHDVXUHPHQWVRIWKHDLUDQGVXUIDFHWHPSHUDWXUHVRI
WKHIRXU<RJ\DNDUWD¶VEXVLQHVVFRUULGRUVDQGVRODU
LQFLGHQW UDGLDWLRQ VLPXODWLRQV$LU WHPSHUDWXUHPHD
























/HQJWKRIVWUHHWNP    







































































VRODU UDGLDWLRQ VLPXODWLRQ XVHG $XWRGHVN (FRWHFW
$QDO\VLV6RIWZDUHZLWK<RJ\DNDUWDFOLPDWHILOH
(DFK EXVLQHVV FRUULGRU ZDV GLYLGHG LQWR WHQ
VHJPHQWVRUPHDVXUHPHQWSRLQWV$WHDFKSRLQW WKH
WKHUPDO LPDJLQJFDPHUD WRRNSKRWRV WKDW UHYHDO WKH





7KHUPDFDP 5HVHDUFKHU 3UR VRIWZDUH 7KH FRORU




VDPH WLPH WKH WHPSHUDWXUHVRI WKH VXUIDFHVDQG WKH
DPELHQW DLU FRPSDULVRQ EHWZHHQ WKH IRXU FRUULGRUV
FRXOGQRWEHGRQH ,QVWHDG WKHVXUIDFH WHPSHUDWXUHV
ZHUH FRPSDUHG WR WKH DPELHQW DLU RI WKH FRUUHV
SRQGLQJFRUULGRU7KXVLQWKLVVWXG\WKHIRFXVZDVRQ
WKHFRUUHODWLRQEHWZHHQWKHVXUIDFHWHPSHUDWXUHVDQG
WKHDPELHQWDLURI WKH VDPHFRUULGRU2WKHUZLVH WKH
FRQFOXVLRQZRXOGEHELDV
5(68/76$1'',6&866,21
0HDVXUHPHQWV XVLQJ DQ LQIUDUHG WKHUPDO
LPDJLQJFDPHUDDQGDQLQIUDUHGWKHUPDOK\JURPHWHU
UHYHDOHG WKH WKHUPDOPDSRI WKH FRUULGRUV¶ VXUIDFHV
7DEOH  VKRZV WKDW WKH VN\ FRQGLWLRQV ZHUH FOHDU
GXULQJWKHPHDVXUHPHQWVDQGWKHWHPSHUDWXUHUDQJHV
RIWKHIRXUFRUULGRUV¶VXUIDFHVGRQRWVKRZDQH[WUHPH
GLIIHUHQFH VSDQQLQJ IURP R& WR R& 7KH DLU
WHPSHUDWXUHUDQJHVIURPR& WRR& 'DWDIURP
WKH 0HWHRURORJ\ DQG *HRSK\VLFV $JHQF\ FRQILUP
WKDWWKHXUEDQDLUWHPSHUDWXUHVRQWKHFRUUHVSRQGLQJ
GDWHV RI WKH PHDVXUHPHQWV GLG QRW VKRZ H[WUHPH
FRQGLWLRQDVZHOOVSDQQLQJIURPR& WRR&7KRVH
GDWD UHIOHFW WKH W\SLFDO FRQGLWLRQ RI D ZDUP KXPLG
FOLPDWH FLW\ LQ<RJ\DNDUWD 7DEOH  VKRZV LQIUDUHG
LPDJHVRI WKH IRXUFRUULGRUV ,W FDQEH VHHQ WKDW WKH
VWUHHWVDQGYHKLFOHVKDGWKHKLJKHUWHPSHUDWXUHV7KH
SKRWRVZHUH WDNHQ LQ SHUVSHFWLYH YLHZV 7KH DFWXDO




\DQ6W WKHVWUHHWV¶ WHPSHUDWXUHVDUHKLJKHU WKDQWKH
DLUWHPSHUDWXUHV)URPDSLFWXUHDW7DEOHLWFDQEH
VHHQ WKDW *HMD\DQ 6W KDV D URZ RI SODQWV LQ LWV
PHGLDQZKLFKVHSDUDWHVWKHWZRZD\WUDIILFDVZHOO
DVPDQ\WUHHV LQ LWVERWKVLGHV1RWDOORI WKHSODQWV
KDYHDVSUHDGLQJIRUP7UHHVDWWKHQRUWKVHFWLRQSDUW
KDYHWKHFROXPQDUIRUP(YHQWKRXJKWKHVSUHDGLQJ
IRUP WUHHVZLOO VKDGHPRUH RI WKH VWUHHW DUHDV WKH\
PLJKWGLVUXSWWKHEXV\WUDIILFIORZLQSDUWLFXODUZKHQ
WKH EUDQFKHV DUH WRR ORZ 7KH FROXPQDU IRUP WUHHV
FDQZHOOVKDGHWKHVWUHHWLIWKH\DUHSXWFORVHRQHWR
WKHRWKHULQWKHQRUWKVRXWKD[LVFRUULGRUV
7KH URRIV¶ WHPSHUDWXUHV DUH ORZHU WKDQ WKH DLU
WHPSHUDWXUHVDVLWLV VKRZQE\WKHIRXUJUDSKV)LJXUH
 WR)LJXUH7KLVSKHQRPHQRQLVLQWHUHVWLQJVLQFH
WKH URRIV DUH GRPLQDWHG E\ FOD\ WLOHV DQG DVEHVWRV
VKHHWVZKLFKDUHKHDWVWRUDJH7KHFOHDUVN\GXULQJ
WKH PHDVXUHPHQWV DQG WKH ZLQG EORZV PD\
HQFRXUDJH WKH UDGLDWLRQ DQG FRQYHFWLYH FRROLQJ ,Q
FORXG\VNLHVWKHUDGLDWLRQFRROLQJLVORZ0RVWURRIV
DUH VWHHSO\ LQFOLQHG DQG RULHQWHG WR WKH QRUWK DQG
VRXWKZKLFKPDNH WKH VXQUD\V VWULNLQJ WKH URRIV LQ
UHODWLYHO\PRUHREOLTXHDQJOHVWRUHVXOWLQVPDOOHUVXQ
UDGLDWLRQDEVRUSWLRQ
7KH ZDOOV¶ WHPSHUDWXUHV UDQJH IURP R& WR
R& ZKLFK DUH DOPRVW WKH VDPH DV WKH DLU
WHPSHUDWXUHV¶ UDQJH RI R& WR R& )LJXUH  WR
)LJXUH7KHZHVWDQGHDVWZDOOVJHWGLUHFWVXQUD\V
LQ WKH PRUQLQJ DQG DIWHUQRRQ UHVSHFWLYHO\ $V WKH
PHDVXULQJ WLPHVZHUH EHWZHHQ  DQG  SP
WKRVHZDOOVKDGDPSOHWLPHWRFRROGRZQ7KHZDOOV¶
WHPSHUDWXUHVDUHKLJKHU WKDQ WKHURRIV¶DV WKHZDOOV
FDQQRWHDVLO\WDNHWKHDGYDQWDJHRIUDGLDWLQJWKHLUKHDW
WRWKHFOHDUVN\






HQVXUH WKH FLW\ JHWV OHVV KRW VXUIDFHV ZKLFK LV




VKRZ LW FRQVLVWHQWO\7KHDLU WHPSHUDWXUHVRI0DOLR
ERUR6WDQG6HWXUDQ6WDUHR&ORZHUWKDQWKDWRIWKH
YHKLFOHV¶ VXUIDFHV 0HDQZKLOH DW *HMD\DQ 6W DQG
.DOLXUDQJ6WWKHDLUWHPSHUDWXUHVDUHR& ORZHUWKDQ
WKH YHKLFOHV¶ VXUIDFHV 7KH ODWWHU WZR VWUHHWV KDYH
PRUH WUHHV +RZHYHU WKH LQIUDUHG FDPHUD FDQQRW
PHDVXUH WKH HQJLQHV¶ WHPSHUDWXUHV RI WKH SDVVLQJ
YHKLFOHV 7KXV WKH FRQWULEXWLRQ RI FRPEXVWLRQ




GRUV LW FDQ EH FRQFOXGHG WKDW WKH VWUHHWV¶ DQG WKH




WHPSHUDWXUHV VWURQJO\ UHODWH WR WKHLU H[SRVXUH WR WKH
VXQ UDGLDWLRQ 5HGXFLQJ WKH H[SRVXUH E\ VKDGLQJ
WKRVH VXUIDFHV WKXVEORFNLQJRUILOWHULQJVRODU UDGLD
WLRQ LV DQ HIIHFWLYH DQG HIILFLHQWZD\ WR JR$ VXQ
VKDGHPDGHRID ORZVRODUUHIOHFWDQFHDQGORZKHDW




0DOLRERUR6W .DOLXUDQJ6W *HMD\DQ6W 6HWXUDQ6W
7LPHRIPHDVXUHPHQWV ± SP ± SP  ± SP ± SP
'DWHRIPHDVXUHPHQWV 0D\ 0D\ -XQH $SULO
6WUHHWVHJPHQWV    
,QIUDUHGSKRWRVWDNHQ
VKRWV    
6N\FRQGLWLRQLQWKH
PRUQLQJWRDIWHUQRRQ
EHIRUHPHDVXUHPHQWV FOHDU FOHDU FOHDU FOHDU
6N\FRQGLWLRQGXULQJ





R&    
5DQJHRIVXUIDFHV¶

























































































































WR WKH HYDSRWUDQVSLUDWLRQ *HMD\DQ 6W LV D UHDO
H[DPSOHRI WKHFRQWULEXWLRQRI WUHHV WR UHGXFLQJ WKH
VWUHHW¶VWHPSHUDWXUH
7ZR VLPSOHPHWKRGV FDQ EH RIIHUHG WR UHGXFH
WKH VWUHHWV¶ DQG ZDOOV¶ WHPSHUDWXUHV /HDUQLQJ IURP
*HMD\DQ6WSODQWLQJWUHHVRQWKHPHGLDQRIDQRUWK
VRXWKD[LVVWUHHWFDQ UHGXFHWKH VWUHHWV¶ WHPSHUDWXUH
&ROXPQDU IRUP WUHHV VXFK DV *ORGRJDQ WLDQJ OW
3RO\DWKHD ORQJLIROLDZKLFK DUH DUUDQJHG LQ D FORVH
DUUD\ ZLOO VKDGH WKH VWUHHWV 6SUHDGLQJ IRUP WUHHV
VXFKDV7DQMXQJ OW0LPXVRSVHOHQJL FDQSURYLGH
ZLGHUVKDGLQJVIURPWKHLUORQJEUDQFKHV0HDQZKLOH
FUHHSLQJ SODQWV VXFK DV )LNXV UDPEDW OW )LFXV
SXPLODFDQEHSXW LQSHUJRODV WRVKDGHZDOOV 6HH
7DEOH IRU WKRVH WKUHH W\SHVRI WUHHV7R OHDUQ WKH
HIIHFW RI SODQWV RQ WKH LQFLGHQW RI VRODU UDGLDWLRQ
LQWHQVLW\FRPSXWHUVLPXODWLRQVZHUHFRQGXFWHGEDVHG
RQ*HMD\DQ6W¶VSURILOH6HH)LJXUH7DEOH DQG


























































































































ZDOOVXUIDFH:KP    
&21&/86,21
,QZDUPKXPLGFOLPDWHV VXQ VKDGHV IURP OLYH
SODQWVDUHPRUHEHQHILFLDO WKDQRWKHUPDWHULDOVVLQFH
WKH OLYH SODQWV KDYH HYDSRWUDQVSLUDWLRQ WKDW KHOSV
SUHYHQW WKH SODQWV¶ WHPSHUDWXUH IURP ULVLQJ KLJK
WKHUHE\ORZHULQJWKHHQYLURQPHQWDOWHPSHUDWXUH7KH
QRUWKVRXWK D[LV FRUULGRUV RU DQ\ FRUULGRUV QHDUO\
DOLJQHGZLWKWKDWD[LVKDYHWKHEHQHILWRIXVLQJWUHHV
SODQWHG RQ WKHLU PHGLDQ WR SURYLGH VKDGLQJ IRU WKH
VWUHHWV6SUHDGLQJIRUPWUHHVDQGFROXPQDUIRUPWUHHV
LQDFORVHDUUD\FDQEHXVHGDVFRROVXQVKDGHV)RU




IURP WKH $UFKLWHFWXUH 7HFKQRORJ\ 3ODQQLQJ DQG
'HVLJQ /DERUDWRU\ )DFXOW\ RI (QJLQHHULQJ $WPD



























































WHPV 9*6 LQ 8UEDQ 7URSLFV 2SHQ +RXVH
,QWHUQDWLRQDO SS 
$EUHX+DUELFK/9/DEDNL/&	0DW]DUDNLV$
 7KHUPDO %LRFOLPDWLF DV D )DFWRU LQ
8UEDQDQG$UFKLWHFWXUDO3ODQQLQJLQ7URSLFDO
&OLPDWHV ± 7KH &DVH RI &DPSLQDV %UD]LO
8UEDQ(FRV\VWSS 
$KPHG$4HW DO 8UEDQ6XUIDFH7HPSHUD




&DSDFLW\ IRU:DWHU 6HQVLWLYH8UEDQ'HVLJQ WR
6XSSRUW 8UEDQ &RROLQJ DQG ,PSURYH +XPDQ
7KHUPDO &RPIRUW LQ WKH $XVWUDOLDQ &RQWH[W
3URJUHVV LQ3K\VLFDO*HRJUDSK\  SS 










0LWLJDWLQJ +HDW LQ 8UEDQ $UHDV (DUWKVFDQ
/RQGRQ
-XQLZDWL$.ULVWDQWR/	:LGLJGR:.
7HPSHUDWXUH0DSSLQJ RI 3HWUD &KULVWLDQ8QL
YHUVLW\0DLQ&DPSXV 6XUDED\D -RXUQDO RI
$UFKLWHFWXUH DQG %XLOW (QYLURQPHQW 
SS 
1J<;< $ 6WXG\ RI8UEDQ+HDW ,VODQG
XVLQJ³/RFDO&OLPDWH=RQHV´± 7KH&DVHRI
6LQJDSRUH %ULWLVK -RXUQDO RI (QYLURQPHQW 	
&OLPDWH&KDQJHSS 
1XUXO , ) 	 1LVIX 1 0 .DMLDQ 8UEDQ
+HDW ,VODQG GL .RWD <RJ\DNDUWD  +XEXQJDQ
DQWDUD 7XWXSDQ /DKDQ GDQ 6XKX 3HUPXNDDQ





6LVPDQWR $ 0XVLP 3DQDV 3HQMXDODQ $&
0HQLQJNDW6,1'21(:6FRP6HSWHPEHU
YLHZHG)HEUXDU\
